Differentiating oxicam nonsteroidal anti-inflammatory drugs in phosphoglyceride monolayers.
Meloxicam, piroxicam, and tenoxicam belong to a highly potent oxicam group of nonsteroidal anti-inflammatory drugs. Whereas the structurally similar oxicams have different pharmacokinetics, treatment efficiency, and adverse effects, their common mechanism of action is the inhibition of a membrane enzyme, cyclooxygenase. Because the prerequisite for accessing the cyclooxygenase by the drugs is interaction with the membrane, the focus of the current study was a comparison of how meloxicam, piroxicam, and tenoxicam interact with lipid monolayers used as models of biological membranes. The monolayers were formed with 1,2-dipalmitoyl-sn-glycero-3-phospho-rac-(1-glycerol), 1,2-dipalmitoyl-sn-glycero-3-phospho-l-serine, 1,2-dipalmitoyl-sn-glycero-3-phosphocholine, 1,2-dipalmitoyl-sn-glycero-3-phosphoethanolamine, 1,2-myristoyl-sn-glycero-3-phosphoethanolamine, and 1,2-dilauroyl-sn-glycero-3-phosphoethanolamine. These systems were examined via surface pressure and surface electrical potential measurements, polarization modulation infrared reflection adsorption spectra, and Brewster angle microscopy. The three oxicams are differentiated in the monolayers; meloxicam shows the highest ability to modify membrane fluidity and surface potential, followed by piroxicam and tenoxicam. The dissimilarity of the biological activity of the oxicams may be linked to different interaction with the membrane, as revealed by the present study.